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The role of free oxygen radicals in experimental acute pancreatitis induced by common bile duct
ligation was investigated by measuring malondialdehyde levels in the rat pancreas. Also, the
potential role of leucocytes as the source of free oxygen radicals was tested by inducing
leukopenia with methotrexate. The malondialdehyde levels in the control, pancreatitis and
pancreatitis + methotrexate groups were 9.6 __+ 2.0, 44.8 + 11.4, and 25.6 5.0 nmol malondial-
dehyde/g pancreas tissue respectively. The corresponding histopathological severity scores were
0.5 + 0.7, 8.1 + 1.2 and 3.7 + 1.1. The results suggest that the leucocyte may be an important
source of free oxygen radicals in this experimental model.
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INTRODUCTION
Free oxygen radicals (FORs) are metabolic by-pro-
ducts which are rapidly inactivated by scavenger sys-
tems. Under pathological conditions, the production
rate surpasses the inactivation capacity of the cell and
these radicals react with cellular macromolecules, most
importantly, membrane lipids and cause cell injury.
Sanfey et al. have shown that FORs play a role
especially in early pancreatitis and have hypothesized
that, FORs, which are increased in all pancreatitis
models, originate from pancreatic chymotrypsinogen
activity and xanthine dehydrogenase (XD)-derived
xanthine oxidase (XO) 1. Gough et al. have also shown
that FORs are increased in acute pancreatitis and
suggested that the leucocyte is the major source of
FORs2. Wiesner et al. a and Rutledge et al.4 in two
different models of acute pancreatitis, confirmed the
role of the FORs but observed no amelioration with
allopurinol, a xanthine oxidase inhibitor. Consequent-
ly, these groups argued that FORs originate, not from
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the xanthine oxidase but from leucocytes and endo-
thelial cells. Accordingly, Gilrane et al. have reported
that antineutrophil serum has beneficial effects in ceru-
lein-induced pancreatitis 5. On the other hand, Sarr
et al. have shown that leucocytes are not essential in
pancreatitis in an in vitro perfusion model6. The topic
is still controversial and further data are needed. In this
study we investigated the role of leucocytes in acute
pancreatitis induced by common bile duct ligation.
MATERIALS AND METHODS
This study was conducted at the Center for Experimen-
tal Medical Research & Application (DETAM) of
Istanbul University. Adult, female Wistar albino rats
(180-220 g) were used. The animals were provided with
standard laboratory chow and water ad libitum.
Three groups were established (n 10):
1) Control group
2) Acute pancreatitis group
3) Acute pancreatitis group treated with methotrexate
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Blood samples were obtained from all animals for
basal leucocyte counts. Group 1 underwent laparatomy
only. Acute pancreatitis was induced by ligating the
common bile duct at its point of entry into the
duodenum. Group III received methotrexate at a daily
dose of 2.5 mg/kg intraperitoneally starting 12 hours
before bile duct ligation.
Twenty-four hours after laparotomy, the animals
were sacrificed. Blood samples were taken by cardiac
puncture for leucocyte counts and amylase measure-
ments. Each pancreas was divided for histopatho-
logical examination and malondialdehyde (MDA)
measurement (stored at 70C until the assay).
Amylase was measured by the amyloclastic method
of Caraway7. Briefly, 2.5 mL of disodium phos-
phate/benzoic acid-buffered (PH 7.0) starch substrate
(0.4 g/l) was heated in a 37C water bath for 15 minutes
and 50 gL of serum was added. After 7.5 minutes, the
tube was removed from the bath and 1.5 mL of water
and 2.5 mL of iodine solution (0.01 M/L) were added.
Then the solution was diluted to 25 mL and absorb-
ance against water was read at 660 mm. Since iodine
reacts with the remaining starch, the amount of
amylase in the serum is inversely proportional to the
intensity of the color generated.
Malondialdehyde levels (MDA) were measured by
the thiobarbituric acid method8. Briefly, tissue samples
were homogenized in 9 volumes of ice-cold 5% trich-
loroacetic acid solution (TCA) using an Ultraturrax
homogenizer. One mililiter of homogenate was added
to 1 mL of 0.67% thiobarbituric acid (TBA) solution.
The mixture was kept at 100C for 10 minutes. The
absorbances were measured at 532nm. Malondial-
dehyde levels were calculated by using the extinction
coefficient 1.56 x 105.
Leucocyte counts were performed manually. The
sections were graded from 0 to + + + with respect to
edema, hemorrhage, necrosis, lipid necrosis and leuco-
cytic infiltration9. Consequently a score between 0 and
15 was assigned to each sample. The results were
expressed as mean +/- standard error and evaluated
by Student’s t-test or the Mann-Whitney U-test.
A p value less than 0.05 was considered significant.
RESULTS
The results are summarized in table 1. Amylase and
MDA (a parameter reflecting lipid peroxidation by
FORs) levels were significantly increased in Groups
2 and 3, but the levels were higher in Group 2. The same
pattern was observed in the histopathological grading.
In the AP + MTX group, leucocyte infiltration es-
pecially was limited in comparison with the AP group.
DISCUSSION
It is widely accepted that FORs play a significant role
in acute pancreatitis. However, the source of these
FORs is controversial. In their studies in the ex vivo
perfused dog pancreas, Sanfey et al. 1’1 o and Sarr et al.
6
have suggested that these are produced by xanthine
oxidase. However, others have obtained contradictory
data in other models
2-5 and argued that the leucocyte
is the major source of FORs in acute pancreatitis.
Further, some authors have used the degree of leuco-
cyte infiltration as a criterion for the evaluation of
severity and prognosis and have shown that higher
levels of infiltration reflect a worse prognosis 11.
In this study, methotrexate treatment was used to
induce leucopenia; the MDA levels and histological
severity of pancreatitis were investigated under this
condition. Cytostatics have been used previously in
experimental acute pancreatitis. Johnson et al. have
reported beneficial effects of5-FU. They attributed this
to the inhibition of protein synthesis in the pancreas
and the induction of a rest state 12. Korbous et al. have
tried various cytostatics and obtained parallel re-
Table 1 Evaluation parameters
Control Pancreatitis (AP) Pancreatitis + Methotrexate
(AP + MTX)
Amylase (u/L) 75 + !- 12 198 +/-33 108 +/- 15"
Leucocyte count 10200 +/- 1700 17600 +/-2000 1520 +/- 760*
(cells/mm3)
MDA 9.6 +/- 2.0 44.8 +/- 11.4 25.6 +/- 5.0*
(nmol/g)
Pathological score 0.5 +/- 0.1 8.1 +/- 1.2 3.7 +/- 1.1"
P < 0.05 (Group AP versus Group AP + MTX)OXYGEN RADICALS IN ACUTE PANCREATITIS 239
sults 13. In our study, tissueMDA levels were increased
in the pancreatitis groups in comparison with the
control group. This finding confirms that FORs play
a significant role in acute pancreatitis. In the group
rendered leucopenic by methotrexate, the pancreatitis
was less severe and more importantly, MDA levels
were significantly lower in comparison with the un-
treated group. In other words, leucopenia was accom-
panied by suppression of increased lipid peroxidation
and prevention of severe pancreatitis. Our results sug-
gest that a significant fraction of the FORs which play
a role in the pathogenesis of pancreatitis are derived
from leucocytes. Induction ofleucopenia would not be
feasible in the clinical setting. However, agents which
modulate the leucocyte-pancreas tissue interaction (for
example, antibodies against adhesion molecules) may
have exciting applications.
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